SUMMARY The contribution of electron microscopy to the diagnosis of tumours in a general hospital has been investigated. During a three year period 235 cases were examined, of which 66 (28%) were diagnostic problems by light microscopy. In 42 (64%) of the problem cases a contribution towards diagnosis was made by ultrastructural examination, which was most useful for anaplastic polygonal cell tumours, of some value for spindle cell neoplasms, and least helpful in the further categorisation of metastatic carcinoma.
Although most neoplasms can be identified at the light microscopic level, there remain several important areas where precise categorisation may be difficult or impossible. These include, for example, the undifferentiated polygonal cell tumour with a differential diagnosis of carcinoma, lymphoma, achromic melanoma, or epithelioid sarcoma; the spindle cell tumour which may be a sarcoma, melanoma, or squamous carcinoma; and more specitic problems such as the small round cell tumour of childhood (rhabdomyosarcoma, Ewing's sarcoma, neuroblastoma, lymphoma, or leukaemia).
Additional information from electron microscopic examination, derived from considerations of cellular relations, membrane specialisations, and the nature and patterns of intracellular structures, may result in a more precise diagnosis in many such cases, with consequent effect on patient management. In a further group of tumours a provisional light microscopic diagnosis may be confirmed by electron microscopy or, on occasion, refuted.
The application of electron microscopy to oncology has been increasingly advocated in recent years, together with accounts of ultrastructural features enabling categorisation of tumours. '-9 Few studies, however, have quantitated the value of electron microscopy in tumour diagnosis in the non-specialist hospital. We have examined the contribution of electron microscopy to the diagnosis of tumours in the routine laboratory service of a general (undergraduate teaching) hospital over a three year period and have attempted to identify the clinicopathological problems in which electron microscopy may be expected to help and those in which it is of less value.
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Material and methods
SOURCES OF MATERIAL
In the UK it is usual for surgically excised specimens to be placed in formalin fixative in the operating theatre, which gives less than optimal fixation for electron micrQscopy. Surgeons were asked to cooperate either by sending the whole tumour or biopsy to the pathology department without delay or by placing a suitably sized portion in glutaraldehyde as well as fixing the majority of the specimen in 10% formol-saline in the usual way. Small bottles of 4% glutaraldehyde in 0-125 M phosphate buffer were kept for this purpose at 4°C in the operating theatre suite.
Samples of tumours were collected from the following sites: the head and neck, soft tissues, lymph nodes, and endocrine glands, and from other sites where unusual appearances or a previous biopsy indicated a potential diagnostic problem. Tumours sent for frozen section diagnosis were a substantial source of material since the pathologist was immediately aware of a diagnostic difficulty and could preserve a portion of tissue for electron microscopy.
Formalin fixed tissue was also submitted for electron microscopy when it was the only tissue available after light microscopy had disclosed the desirability of electron microscopic examination.
Although the results from this were less satisfactory, it was always worth attempting, and on occasion tissue was retrieved from paraffin block. ' 3 Cases diagnosed by light microscopy in which findings on electron microscopy were supportive or confirmatory. In these instances electron microscopy was utilised not for problem solving but was regarded as "an extra high power on the microscope." This category included poorly differentiated tumours assigned by light microscopy to a definite diagnosis (whereas in group 1 only a differential diagnosis was given by light microscopy).
Fisher, Ramsay, Griffiths, McDougall Results
A total of 425 specimens were received for selection for electron microscopy, in 167 of which light microscopy was diagnostic or no tumour was present. During this period the total number of surgical pathology accessions was 21 250.
The remaining 258 cases were selected for electron microscopic examination, of which about two thirds were received in glutaraldehyde and the rest derived equally from tissue sent for frozen sections and from formalin fixed reserve tissue. After processing, no tumour was found in semithin sections in 23 samples; this left 235 cases (92% of those selected) for ultrastructural study.
The anatomical sources of the neoplasms are shown in Table 1 . The principal sites were lymph nodes (21% of cases), head and neck (14%), lung (14%), soft tissues (10%), gastrointestinal tract (8%), skin (8%), bone (6%), endocrine glands (5%), and mediastinum (5%); all other sites together comprised the remaining 9%. Electron microscopy was supportive or confirmatory in 169 cases. An assessment of the contribution of electron microscopy towards the final diagnosis is also shown in Table 1 (see Methods) . Sixty six cases were problematic on light microscopy. In 24 instances no specific information was obtained to advance the light microscopic impression, but a significant contribution was thought to have been made in 42 (64%) of the difficult cases.
The types of problem dealt with in each site and the final diagnoses are shown in Tables 2 and 3. In  Table 4 the 66 difficult cases are analysed according to the nature of the diagnostic problem. Electron microscopy was of particular value in undifferentiated polygonal cell tumours by identifying carcinoma or melanoma and by suggesting sarcoma or lymphoma. In this category no single diagnosis predominated, although (Table 3) The last three columns assess the contribution of electron microscopy to the final diagnosis (see Methods). Round cell anaplastic tumour (nasopharynx) 6 Carcinoma (3 squamous, 1 adeno) Specific diagnostic questions could occasionally be answered, as in the subcategorisation of lymphoreticular tumours or the distinction between adenocarcinoma and mesothelioma. The small numbers of such cases in our series, however, implies that the contribution of electron microscopy to such problems is limited; certainly in the latter problem the ultrastructural differences between the two tumours can be extremely subtle and the diagnosis is likely to be made on electron microscopy alone.
Electron microscopy was of least value in the further diagnosis of a carcinoma. Although squamous or glandular differentiation could be detected in a metastatic carcinoma, the organ could rarely be determined, and in 14 of 16 adenocarcinomas no further clues were obtained. 11 it confirmed a certain light microscopic diagnosis, and in a further 11 (27%) provided a more specific histogenetic diagnosis. This compares with our figures which, using different criteria, show that a more specific histogenetic diagnosis could be made in 64% of cases.
A recent report from the Veterans Administration Pathology Service' examined the uses of diagnostic electron microscopy in surgical pathology over a one month period in 20 hospitals. Of the 290 cases examined 62% were malignant tumours, and a positive diagnostic contribution was considered to have been made by electron microscopy in 57% of these. A further point of interest in this study is that the proportion of malignancies in the specimens selected for ultrastructural examination was three times greater than their proportion in the total surgical pathology throughput, which implies that tumours are specifically selected for electron microscopy with a high expectation of its diagnostic value. As part of a larger investigation, in 40 lymph node tumours where light microscopy was inconclusive Diebold et al '2 found that 26 (65%) could be further diagnosed by electron microscopy, of which 21 were carcinomas (10 adenocarcinomas, 3 squamous carcinomas, and 8 undifferentiated). None of the adenocarcinomas could be subcategorised, a limitation of electron microscopy also noted in our study. 
